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MICROPROCESSOR-BASED METERING EQUIPMENT 
SECTION 16901 
SECTION 16901 
MICROPROCESSOR-BASED METERING EQUIPMENT 
PART 2 PRODUCTS 
2.02 MANUFACTURERS 
A. Cutler-Hammer 
Bo * 
C.. = 
The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 
specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 
2.03 MICROPROCESSOR-BASED METERING EQUIPMENT 


A. IQ Analyzer 6000 Series 


1. 


Where indicated on the drawings, provide a digital line Power Quality Meter and Analyzer 
(MM6) device equal to Cutler-Hammer type IQ Analyzer 6000 Series having the features 
and functions specified below. The MM6 shall be UL, CSA and CUL listed, CE marked 
and also meet ANSI standard C37.90.1 for surge protection. The MM6 device will also 
meet ANSI C12.20 (0.5%) energy revenue metering accuracy standard. 


The MM6 shall provide direct reading metered or calculated values of the items listed 

below and shall auto range between units, kilounits and megaunits for all metered values. 

*[The device shall be capable of displaying the frequency distribution in graphic form and 

shall be capable of displaying the waveform in graphic form.] The device shall be capable 

of displaying multiple parameters at once, including four (4) user-configurable custom 
screens, displaying any seven (7) of the parameters listed. Indicator LED shall always 
remain active to display device status for safety and trouble-shooting purposes. Time, 
date, software version, and network address shall also be displayed. Accuracy indicated 
below to be of read or calculated values based on 3 to 300% full scale. 

a. AC current (amperes) in A, B and C phase, 3-phase average, Neutral (N) and Ground 
(G). A total of five (5) current inputs shall be provided. Accuracy of all current inputs 
will be +/- 0.2% (provide neutral and ground current transformer). The 5 ampere 
current inputs shall withstand 40 amperes continuous and 300 amperes for 1 
second. 

b. AC voltage (volts) for A-B, B-C and C-A, phase average, A-N, B-N and C-N, average 
phase to N, and N to G. Accuracy +/- 0.2% 

c. Real Power (Watts), Reactive Power (vars), Apparent Power (VA), for each phase 
and system. Accuracy +/- 0.4%. Forward/Reverse indication shall be provided. 

d. Real Energy (WH), Reactive Energy (VARH), Apparent Energy (VAH) for each phase 
and system. Accuracy +/- 0.4%. Forward/Reverse indication shall be provided. 


“ Note to Spec. Writer — Insert data in blanks 
* Note to Spec. Writer — Optional 
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Frequency (Hz) Accuracy +/- 0.4%. 


Demand values for System Current (Amperes), System Real Power (Watts), System 
Reactive Power (vars), and System Apparent Power (VA). 


Power Factor for both Displacement only 60-cycle fundamental Watts to VA and 
Apparent total Watts to total vars including harmonics for A, B and C phase and 
system. Accuracy +/- 0.8% 


Current percent Total Harmonic Distortion (THD) in A, B and C phase and N. 
Voltage percent THD in A-B, B-C and C-A phase, A-N, B-N and 
C-N. 


K-Factor (sum of the squares of harmonic currents times the square of their 
harmonic numbers). 


Transformer Derating Factor (1.414 divided by the Crest Factor). 
Crest Factor (ratio of peak current to rms current). 


3. The MM6 shall provide the following advanced analysis features: 


a. Onboard logging capability, including the ability to log a total of 24 parameters with 


intervals ranging from 0.13 seconds (every 8 cycles) to twice a week (5,040 

minutes). Four separate trends shall be available. Each trend can be independently 

configured. When recording an energy parameter every 15 minutes, 234 days of 

readings will be stored. 

Trend Analysis Screens displaying the minimum and maximum values for each 

metered value, with all parameters time stamped to 10 millisecond resolution. 

Time-of-use metering capability to store energy usage data for time-of-use revenue 

metering. Provide complete programmability for 32 schedules including weekday, 

saturday, sunday, 22 holidays, 8 seasons, and 10 time periods per schedule for up to 

four (4) different utility rates. The MM6 will store the following energy data in non- 

volatile memory: 

Watthours 

varhours 

VA hours 

Current demand 

Watt demand 

VA demand 

. var demand. 

Demand Analysis Screens displaying present demand and peak demands for current 

(phase A, B, C, N and G) and power (system real (kW), reactive (kvar), and apparent 

(kVA). Peak demands shall display time and date stamped to within 

10 millisecond resolution. Demand Window Selection for metered demand values 

shall be selectable either as: 

1. A user-selectable fixed window (programmable from 1- to 60-minutes) 

2. Sliding window method with programmable 1- to 60-minute subintervals, for 
power (kW, kvar, KVA) demand only 

3. Initiated from a synch pulse for power (kW, kvar, KVA) demand only 

4. Communication signal initiated from a Cutler-Hammer type PowerNet network 
master computer. 

Harmonic Analysis Screens shall be capable of being function key triggered to 

capture a high-speed waveform of two (2) cycles of data sampled at 128 samples 


NOaRwWN > 
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per cycle, simultaneously recording current in A, B and C phases, N and G as well as 
all voltages A-B, B-C and C-A phases, A-N, B-N, C-N and N-G. Data captured shall 
include the magnitude (% of the fundamental) and the direction of harmonic source 
(phase angle) for all odd and even multiples of fundamentals from 1st through the 
50th. 


Event/Alarm Analysis Screens shall display data recorded for up to ten (10) 
event/alarm conditions. The initiation level of the declaration of an event/alarm 
condition shall be field programmable for all measured parameters. For each 
event/alarm a description of the event/alarm, date, and time of event/alarm shall be 
recorded (10 ms resolution). In addition, a capture shall be made of all metered 
values available and all current and voltage distortion information available on the 
Harmonic Analysis Screens. 


. The MM6 shall be capable of transmitting all data at the time of the event via 


communications to a personal computer for creating and displaying waveforms. In 
addition, the Event/Alarm Analysis Screens shall be capable of being initiated from an 
energized discrete input circuit, or through the communications port. 


. The MM6 shall have the ability to store the last 504 meter events in non-volatile 


memory. Each event will be date and time stamped with 10 millisecond accuracy. 
The MM6 shall provide the ability to view the events via the local display or via 
communications. 


Event/Alarm Condition Levels shall be capable of being triggered by up to 7 of 

any of 61 conditions when the programmed threshold is exceeded. All shall have 
programmable time delays from 0.1 to 60 seconds except voltage disturbance which 
shall be programmable from 0 to 3600 cycles. 


Voltage Disturbances 
1. Undervoltage/sag — A-B, B-C, A-C (selectable from 50 to 100%) 
2. Undervoltage/sag — A-N, B-N, C-N (selectable from 50 to 100%) 
3. Overvoltage/swell — A-B, B-C, A-C (selectable from 100 to 150%) 
4. Overvoltage/swell — A-N, B-N, C-N (selectable from 100 to 150%) 
If time delay is programmed, any disturbance lasting two (2) cycles (less if 


magnitude is sufficient to affect rms readings) shall trigger voltage disturbance 
event/alarm. 


Maximum Threshold Exceeded 
5-24 Percent THD (2-1000) or Magnitude of THD for: 
- Current Phases A, B, C 
- Voltage A-B, B-C, C-A 
- Voltage A-N, B-N, C-N 
25-31 Demand 
- Current Phases A, B, C, Average 
- System Power — watts, vars, VA 
32 Voltage — Neutral to Ground 
33-34 Current — Neutral or Ground 
Minimum or Maximum Threshold Exceeded 
33-40 Current Phases A, B, C 
41-46 System Power — watts, vars, VA 
47-49 Frequency High, Low, High or Low 
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50-53 System Power Factor 
- Displacement Minimum and Maximum 
- Apparent Minimum and Maximum 
Voltage Phase Unbalance 
54-55 Voltage Line-to-Line or Line-to-Neutral 
Current Phase Unbalance 
56 Current comparison between Phases A, B, C 
Discrete Input Energized 
57-59 Input 1, 2,3 
PowerNet Communication 
60 Remote command through communications port 


Manual Capture 
61 Manual capture from pushbutton at device 


4. The MM6 shall be capable of receiving the following inputs: 


a. 


Instrument Transformers: Input ranges of the MM6 shall accommodate external 
current transformers with ranges from 10,000/5 through 5/5 amperes. Provide 
external current transformers for each phase, neutral and ground circuit with rating as 
indicated on the drawing or sized for incoming service or associated feeder. MM6 
shall be capable of overranging up to eight (8) times nominal current rating. Potential 
transformers shall be self included and fused for up to 600 volts with potential 
connections suitable for 3-phase 100V, 208/220/240V, 380/416V, 460/575V. Above 
600V, provide fused external potential transformers for up to 500 kV. 


Control Power: The MM6 control power shall be capable of being supplied from the 
monitored incoming AC line up to 600 volts without the need for a separate AC control 
circuit. The device shall also be capable of being supplied from a separate control 
power source when indicated on the drawings (input range of 100 to 240V AC, 100 to 
250V DC, or 24 to 48V DC). 


Dry Contacts: Three (3) dry discrete input contacts shall be capable of being 
monitored which may be programmed by the user to perform any of the following 
functions. The status of the input contacts shall be locally displayable and accessible 
through the communications port. 

1. Trigger an Event/Alarm Analysis including Harmonic Analysis information for 
display on the device and information for Waveform Analysis and display at a 
personal computer. 

2. Act as a synchronizing pulse input to synchronize demand windows with a utility 
provided synchronizing pulse. 


3. Actuate a relay output. 


4. Reset a relay output, peak demand, Minimum/Maximum, or Event Analysis 
records. 


5. Furnish Relay Output Contacts with four (4) Form C (NO/NC) relay output contacts 
which shall be capable of being independently programmed for the following functions: 


a. 
b. 


Act as a KWH, kVARH, or kVAH pulse initiator output. 


Actuate on one (1) or more Event/Alarm conditions, including discrete inputs and 
Communication Command signal. Each relay contact shall be capable of being set 
for Auto or Manual Reset with 0- to 30-minute release delay in 1-second increments. 
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Relay contacts programmed to actuate on undervoltage shall also have a 
programmable 0- to 30-minute delay on power-up for transfer applications. 


6. Furnish one (1) 0 to 20 mA analog input and four (4) 0 to 20 mA outputs. The input values 


shall be capable of being displayed on the device as a percentage and shall also be 
accessible throughout the communications port. Each analog output shall be 
programmable to reflect a phase current, voltage, power, demand, %THD, power factor, 
or system frequency. 


The device shall be fully programmable from the faceplate, including alarm relay and 
power quality (e.g., harmonic distortion) settings. Programming shall be password 
protected. 


[Provide] [Make provisions for] an addressable communication card capable of 

transmitting all data, remotely controlling and programming the MM6 over a compatible 

two-wire local area network (LAN) to a central personal computer for storage, analysis, 

display and printout. The network shall also be capable of transmitting data in RS-232c 

format via a translator module. There shall also be an option to connect the MM6 to an 

Ethernet network via either a 10Base-T copper cable or fiber optic cable. The following 

minimum functions shall be available through communications at the personal computer 

with appropriate Windows-based software: 

a. Monitoring and trending of all locally displayed values and device status 

b. Initiating an Event/Alarm 

c. Retrieving Event/Alarm information 

d. Retrieving Harmonic Analysis/Waveform Analysis information including construction 
of the Harmonic Profile to graphically display simultaneously the relative magnitudes 
of the multiples of the fundamental frequency for both current and voltage of a given 
phase 

e. Retrieving Harmonic Waveform Analysis information for display of eight-cycle wave 
shapes of all simultaneously recorded current (phase A, B, C, N and G) and voltages 
L-L and N-G 

f. Activating relay output contacts 

g. Programming device configuration and set points 


Synchronizing device clocks to within 30 milliseconds (for demand windows and time 
stamping). 


--©OR-- 


A. IQ Analyzer 6000 Series (Condensed Specification) 


iF 


Where indicated on the drawings, provide a digital line Power Quality Meter & Analyzer 
(MM6) device equal to Cutler-Hammer type IQ Analyzer 6000 Series having the features 
and functions specified below. The MM6 shall be UL, CSA and CUL listed, CE marked 
and also meet ANSI standard C37.90.1 for surge protection. The MM6 device will also 
meet ANSI C12.20 (0.5%) energy revenue metering accuracy standard. 


The MM6 shall provide direct reading metered or calculated values of the items listed 
below and shall auto range between units, kilounits and megaunits for all metered values. 
*[The device shall be capable of displaying the frequency distribution in graphic form and 
shall be capable of displaying the Waveform in graphic form.] The device shall be 


= Note to Spec. Writer — Select one 
* Note to Spec. Writer — Optional 
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capable of displaying multiple parameters at once, including four (4) user-configurable 
custom screens, displaying any seven (7) of the parameters listed. 


a. 


b. 


g. 
h. 


AC current (amperes) in A, B, and C phase, 3-phase average, Neutral (N) and 
Ground (G) (provide neutral and ground current transformer). Accuracy +/- 0.2%. 


AC voltage (volts) for A-B, B-C and C-A, phase average, A-N, B-N and C-N, average 
phase to N, and N to G. Accuracy +/- 0.2%. 


Real Power (Watts), Reactive Power (vars), Apparent Power (VA), Real Energy 
(WH), Reactive Energy (VARH), Apparent Energy (VAH) for each phase and system. 
Accuracy +/- 0.4%. Forward/Reverse indication shall be provided. 


Frequency (Hertz) Accuracy +/- 0.4%. 


Demand values for System Current (Amperes), System Real Power (Watts), System 
Reactive Power (vars), and System Apparent Power (VA). 


Power Factor for both Displacement and Apparent. 
Percent Total Harmonic Distortion (THD) for all Currents and Voltages. 
K-Factor, Transformer Derating Factor, and Crest Factor. 


3. The MM6 shall provide the following advanced analysis features: 


a. 


Onboard logging capability, including the ability to log a total of 24 parameters with 
intervals ranging from 0.13 seconds (every 8 cycles) to twice a week (5,040 
minutes). Four separate trends shall be available. 

Trend Analysis Screens displaying the minimum and maximum values for each 
metered value, with all parameters time stamped to 10 millisecond resolution. 
Time-of-use metering capability to store energy usage data for time-of-use revenue 
metering. Provide complete programmability for 32 schedules including weekday, 
saturday, sunday, 22 holidays, 8 seasons, and 10 time periods per schedule for up to 
four (4) different utility rates. 

Demand Analysis Screens displaying present demand and peak demands for phase 
currents and power. Peak demands shall display time and date stamped to within 
10 millisecond resolution. Demand Window Selection for metered demand values 
shall be selectable as a fixed or sliding window, a synch, pulse initiation, or a 
communication system initiation. 

Harmonic Analysis Screens shall be capable of being function key triggered to 
capture a high-speed waveform of two (2) cycles of data sampled at 128 samples 
per cycle, simultaneously recording all currents and voltages. Data captured shall 
include the magnitude and the direction of the harmonic source from 1st through the 
50th harmonic. 

Event/Alarm Analysis Screens shall display data recorded for up to ten (10) 
event/alarm conditions. For each event/alarm a description of the event/alarm, date, 
and time of event/alarm shall be recorded (10 mS resolution). 

The MM6 shall be capable of transmitting all data at time of the event via 
communications to a personal computer for creating and displaying wave forms. 
The MM6 shall have the ability to store the last 504 meter events in non-volatile 
memory. Each event will be date and time stamped with 10 millisecond accuracy. 
The MM6 shall provide the ability to view the events via the local display or via 
communications. 

Event/Alarm Condition Levels shall be capable of being triggered by up to 7 of 

any of 61 conditions when the programmed threshold is exceeded. All shall have 
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programmable time delays from 0.1 to 60 seconds except voltage disturbance which 
shall be programmable from 0 to 3,600 cycles. 


4. The MM6 shall be capable of receiving the following inputs: 


a. 


Instrument Transformers: Input ranges of the MM6 shall accommodate external 
current transformers with ranges from 10,000/5 through 5/5 amperes. Provide 
external current transformers for each phase, neutral and ground circuit with rating as 
indicated on the drawing or sized for incoming service or associated feeder. MM6 
shall be capable of overranging up to eight (8) times nominal current rating. Potential 
transformers shall be self included and fused for up to 600 volts with potential 
connections suitable for 3-phase 100V, 208/220/240V, 380/416V, 460/575V. Above 
600V, provide fused external potential transformers for up to 500 kV. 

Control Power: The MM6 control power shall be capable of being supplied from the 

monitored incoming AC line up to 600 volts without the need for a separate AC control 

circuit. The device shall also be capable of being supplied from a separate control 
power source when indicated on the drawings (input range of 100 to 240V AC, 100 to 
250V DC, or 24 to 48V DC). 

Dry Contacts: Three (3) dry discrete input contacts shall be capable of being 

monitored which may be programmed by the user to perform any of the following 

functions. The status of the input contacts shall be locally displayable and accessible 
through the communications port. 

1. Trigger an Event/Alarm Analysis including Harmonic Analysis information for 
display on the device and information for Waveform Analysis and display at a 
personal computer. 

2. Act as a synchronizing pulse input to synchronize demand windows with a utility 
provided synchronizing pulse. 


3. Actuate a relay output. 


4. Reset a relay output, peak demand, Minimum/Maximum, or Event Analysis 
records. 


5. Furnish Relay Output Contacts with four (4) Form C (NO/NC) relay output contacts 
which shall be capable of being independently programmed for the following functions: 


a. 
b. 


Act as a KWH, kVARH, or kVAH pulse initiator output. 


Actuate on one (1) or more Event/Alarm conditions, including discrete inputs and 
Communication Command signal. 


6. Furnish one (1) 0 to 20 mA analog input and four (4) 0 to 20 mA outputs. 


7. The device shall be fully programmable from the faceplate, including alarm relay and 
power quality (e.g., harmonic distortion) settings. Programming shall be password 
protected. 


8. “[Provide] [Make provisions for] an addressable communication card capable of 


transmitting all data, remotely controlling and programming the MM6 over a compatible 
two-wire local area network (LAN) to a central personal computer for storage, analysis, 
display and printout. The network shall also be capable of transmitting data in RS-232c 
format via a translator module. There shall also be an option to connect the MM6 to an 

Ethernet network via either a 10Base-T copper cable or fiber optic cable. 


B. IQ DP-4000 Series (Detailed Specification) 


* Note to Spec. Writer — Select one 
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Where indicated on the drawings, provide a digital line Meter Monitor and Protection 
(MM4) device equal to Cutler-Hammer type |Q DP-4000 Series, having the features and 
functions specified below. The MM4 shall be UL listed, CUL, CSA and CE certified and 
also meet ANSI standard C37.90.1 for surge withstand. 


The MM4 shall provide direct reading metered or calculated values of the items listed 
below and shall auto range between units, kilounits and megaunits for all metered values. 
Accuracy indicated below to be a percentage of the full scale of the device. 


a. AC Phase amperes +/- 0.3% 


b. AC Phase voltage +/- 0.3% 

c. Watts +/- 0.6% 

d. Vars +/- 0.6% 

e. VA +/- 0.6% 

f. Power Factor 1.0% (+/- 1 digit) 

g. Frequency +/- 0.1 Hz 

h. Watt Demand with 5-, 10-, 15-, 20-, 25-, 30-, 45-, 60-minute interval 
programmable or from utility synchronizing pulse 

i. Watthours +/- 0.6% 

j. Varhours +/- 0.6% 

k. VA hours +/- 0.6% 


|. %THD measures through 31st harmonic. 

The MM4 shall display minimum and maximum values of the following metered 
parameters: 

Voltage, line-to-line, line-to-neutral 

Current, per phase 

Power, watts, Vars and VA 

Power factor, displacement and apparent 

. Frequency. 

The MM4 shall also display peak percent THD and demand parameters. 

The MM4 shall monitor and display positive and negative watts, vars and power factor. 
The sign convention shall be selectable between mathematical or power engineer’s 


convention. The MM4 shall display net energy at the device and shall display reverse, 
forward and net energy via the communications port. 


The following adjustable protective alarm features shall be provided. Alarm shall be 
communicated via the communications port “[or by Form C relay output contacts. Each 
relay shall be programmable to operate as latched or unlatched (self-resetting), and 
programmable to operate in Mode 1 (energized) or Mode 2 (de-energized) when the 
trigger occurs]. 


a. Voltage phase loss, if any phase rms is less than 50% of the nominal line voltage 


b. Current phase loss, if the smallest phase value is less than 1/16 of the largest phase 
value 


c. Line voltage phase unbalance, selectable from 5 to 40% of nominal in 5% increments 
Voltage phase reversal 
e. Overvoltage, selectable from 105 to 140% in 5% increments 


929058 


2. 


* Note to Spec. Writer — Optional 
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12. 


13. 


14. 
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f. Undervoltage, selectable from 95 to 60% in 5% increments 


g. Time delay (adjustable from 0 to 20 seconds in 1-second intervals) for overvoltage, 
undervoltage and phase unbalance trip and alarm settings. 


Input ranges of the MM4 shall accommodate external current transformers with ratios 
from 5/5 amperes through 5/12,800 amperes. Provide external current transformers with 
rating as indicated on the drawing or sized for incoming service. The 600-volt and below 
voltage power module shall be detachable from the chassis. Three (8) in-line fuses shall 
protect the MM4 from current overloads. Potential transformer shall be self included and 
fused up to 600 volts. Above 600 volts, provide fused external potential transformers. 


The display face shall be membrane type and rated suitable for NEMA 3R and NEMA 12 
mounting. The MM4 shall have a durable six-digit LED display screen. The display screen 
and LEDs shall indicate two (2) alarm conditions. The cause of a trip or alarm shall be 
indicated in the display window. 


The MM4 shall have an operating temperature range of -20 degrees C to 70 degrees C, 
and 0 to 95% relative humidity non-condensing. 


A neutral terminal shall be provided and wired for 4-wire, grounded systems. 


MM4. The MM4 shall also be capable of being remotely reset via its communication port. 
The MM4 shall have the capability for resetting watthours, varhours, VA hours, 
minimum/maximum values and demand. 


The MM4 control power shall be capable of being supplied from the monitored incoming 
line without the need for a separate AC supply control circuit or separate remote power 
source “[(100 to 240V AC), (24/48V DC) or (100 to 250V DC)]. 


The MM4 shall have non-volatile memory and not require battery back-up in the event of a 
power failure. The MM4 shall retain all pre-set parameters, accumulated watthours, and 
watt demand. 

“Provide an input/output block and modifications to provide the following: 

a. The MM4 shall offer a load shed feature which activates the pulse initiator relay when 
a user selected parameter exceeds a pre-programmed range. 

b. Synchronizing pulse input shall be provided, and when activated, shall override the 
preset watt demand interval and let the utility control the demand window. 

c. Outputs shall have separate trip and alarm contacts with ratings of 10 amperes at 
115/240V AC or 30V DC resistive. The contacts shall be Form C (NO/NC). In 
addition, provide a separate Form C (NO/NC) contact to provide a kilowatt-hour pulse 
output. The pulse shall be KYZ type. 

* [Provide] [Make provisions for] an addressable communication card capable of 

transmitting all data, including trip data over a compatible two-wire local area network to a 

central personal computer for storage and/or printout. The network shall also be capable 

of transmitting data in RS-232c format via a translator module. 


-- ©OR -- 


B. IQ DP-4000 Series (Condensed Specification) 


* Note to Spec. Writer — Select one 
* Note to Spec. Writer — Optional 
* Note to Spec. Writer — Select one 
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1. Where indicated on the drawings, provide a digital line Meter Monitor and Protection 
(MM4) device equal to Cutler-Hammer type |Q DP-4000 Series having the features and 
functions specified below. The MM4 shall consist of a single microprocessor-based unit 
capable of monitoring and displaying the functions listed below with the accuracy 
indicated; the MM4 shall auto range between units, kilounits and megaunits. The MM4 
shall provide the adjustable protection functions indicated and the capability to 
communicate data via twisted pair network. The MM4 shall be UL listed, CUL and CE 
certified and also meet ANSI standard C37.90.1 for surge withstand. 


Metered Values 
(Accuracy % Full Scale) 


Alarm Functions 


AC Phase Amperes +/- (0.3%) 
AC Phase Voltage +/- (0.3%) 


Watts +/- (0.6%) 
VA +/- (0.6%) 
vars +/- (0.6%) 


Power Factor 1.0% (+/- 1 digit) 


Frequency +/- (0.1 Hz) 
Watthours +/- (0.6%) 
varhours +/- (0.6%) 
VA hours +/- (0.6%) 
Watt Demand with 


10-, 15-, 20-, 25-, 30-, 
45-, 60-minute interval) 
%THD (through 31st harmonic) 


Voltage — minimum/maximum 
Current — minimum/maximum 
Power — minimum/maximum 
Power Factor — minimum/maximum 
Frequency — minimum/maximum 


Peak % THD 
Peak Demand 


Voltage Phase Loss 

(less than 50% rms) 
Current Phase Loss 

(1/16 largest phase) 

Phase Voltage Unbalance 
(5 to 40% — 5% steps) 
Phase Voltage Reversal 
Overvoltage 

(105 to 140% — 5% steps) 
Undervoltage (95 to 60% — 5% steps) 
Time Delay for Overvoltage, 


Undervoltage, and Phase 


Unbalance (0 to 20 seconds — 
1-sec. steps) 


2. Input ranges of the MM4 shall accommodate external current transformers with ranges 
from 5/5 through 12,800/5 amperes. Provide external current transformers with rating as 
indicated on the drawing or sized for incoming service. Potential transformers shall be 
self included and fused up to 600 volts. Above 600 volts, provide fused external potential 


transformers. 


3. Control power shall be capable of being supplied from the monitored incoming AC line 
without the need for a separate AC supply control circuit or separate remote power 
source (96 to 264V AC or 100 to 350V DC) where shown on the drawings. 


4. “Provide the following features: 


a. Synchronizing pulse input shall be provided, and when activated, shall override the 
preset watt demand interval and let the utility control the demand window. 

b. Load shed feature which activates the pulse initiation relay when a user selected 
parameter exceeds a pre-programmed range. 


* Note to Spec. Writer — Optional 
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c. Outputs shall have separate Form C (NO/NC) trip and alarm contacts with ratings of 
10 amperes at 115/240V AC or 30V DC resistive. In addition, provide a separate 
Form C (NO/NC) contact to provide a programmable kilowatt-hour pulse output. 


[Provide] [Make provisions for] an addressable communication card capable of 
transmitting all data, including trip data over a compatible two-wire local area network to a 
central personal computer for storage and/or printout. The network shall also be capable 
of transmitting data in RS-232c format via a translator module. 


C. IQ 300 Series 


1, 


Where indicated on the drawings, provide a digital line Meter Monitor (MMS3) device equal 
to Cutler-Hammer IQ 300 Series having the features and functions specified below. In 
addition, the MM3 shall meet the accuracy portion of ANSI C12.16 Class 10 for revenue 
metering. 


The MMB shall consist of a single microprocessor-based unit capable of monitoring and 
displaying the functions listed below with the accuracy indicated. The MMS shall have the 
capability to communicate data via twisted pair network. The MMS shall be UL listed, 
CUL, CSA and CE certified and also meet ANSI standard C37.90.1 for surge withstand. 


The MMB display shall mount in a standard IQ Meter cutout and shall offer a display via a 
standard Category 5 cable. The meter base shall be capable of being remote panel or 
DIN-rail mountable or mounting directly to the display. When the base unit is mounted 
remotely and the display is flush mounted it shall penetrate no more than 1-inch behind 
the panel. The membrane faceplate shall be designed and tested to allow mounting in 
NEMA 1, NEMA 12 or NEMA 3R enclosures. The MMS display shall have a large 
character 8 digit numeric and 10 alphanumeric character reverse mode LCD with LED 
backlight display. The display shall have an eight (8) digit numeric and ten (10) digit 
alphanumeric sections plus dedicated icons. The display shall have a simple four-button 
user interface that makes viewing and navigation straightforward. 


All monitored parameters shall be viewable at the display or via network communications. 
The meter shall be completely programmable using the display keypad or via network 
communications. All set points and recorded minimum and maximums shall be stored in 
non-volatile memory. 


Metered Values shall be as follows with accuracy in percent of full scale as indicated: 


a. AC Phase Amperes +/- 0.5% 

b. AC Phase Voltage +/- 0.5% 

c. Watts +/- 1.0% 

d. VA +/- 1.0% 

e. Vars +/- 1.0% 

f. Power Factor +/- 2.0% 

g. Frequency +/- 0.1 Hz 

h. Watthours +/- 1.0% 

i. Varhours +/- 1.0% 

j. VA hours +/- 1.0% 

k. Watt Demand with 10-, 15-, 20-, 25-, 30-, 45-, 60-minute interval 
l. Voltage minimum/maximum 
m. Current minimum/maximum 


* Note to Spec. Writer — Select one 
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n. Power minimum/maximum 
o. Power Factor minimum/maximum 
p. Frequency minimum/maximum 


q. Peak Demand. 


Input ranges of the MM3 shall accommodate external current transformers with ranges 
from 5/5 through 8000/5 amperes. Provide external current transformers with rating as 
indicated on the drawings. Fused potential transformers shall be internal for voltages up 
to 600 volts. For voltages above 600 volts, provide fused external potential transformers 
to measure phase-to phase and phase-to-neutral/ground voltages. 

Control power shall be capable of being supplied from the monitored incoming AC line 
without the need for a separate AC supply control circuit or from a separate remote 
power source (90 to 600V AC or 48 to 250V DC) as shown on the drawings. 


A solid-state relay KYZ pulse output shall be provided for use with a watthour pulse 
recorder or totalizer. 


D. IQ 200 Series 


iP 


Where indicated on the drawings, provide a digital line Meter Monitor (MM2) device equal 
to Cutler-Hammer IQ 200 Series having the features and functions specified below. In 
addition, the MM2 shall meet the accuracy portion of ANSI C12.16 Class 10 for revenue 
metering. The MM2 shall consist of a single microprocessor-based unit capable of 
monitoring and displaying the functions listed below with the accuracy indicated. The 
MM2 shall have the capability to communicate data via twisted pair network. The MM2 
shall be UL listed, CUL, CSA and CE certified and also meet ANSI standard C37.90.1 for 
surge withstand. 


The MM2 display shall mount in a standard DIN 96 mm x 96 mm square cutout or a 
standard ANSI round 100 mm cutout and shall offer a display via a standard Category 5 
cable. The meter base shall be capable of being remote panel or DIN-rail mountable or 
mounting directly to the display. The membrane faceplate shall be designed and tested to 
allow mounting in NEMA 1, NEMA 12 or NEMA 3R enclosures. The MM2 display shall be 
a 4x 20 character LED backlit LCD display to allow simultaneous viewing of multiple 
parameters. 

All monitored parameters shall be viewable at the display or via network communications. 
The meter shall be completely programmable using the display keypad or via network 
communications. All set points and recorded minimum and maximums shall be stored in 
non-volatile memory. 


Metered Values shall be as follows with accuracy in percent of full scale as indicated: 


a. AC Phase Amperes +/- 0.5% 
b. AC Phase Voltage +/- 0.5% 
c. Watts +/- 1.0% 
d. VA +/- 1.0% 
e. Vars +/- 1.0% 
f. Power Factor +/- 2.0% 
g. Frequency +/- 0.1 Hz 
h. Watthours +/- 1.0% 
i. Varhours +/- 1.0% 
j.. VA hours +/- 1.0% 
k. Watt Demand with 10-, 15-, 20-, 25-, 30-, 45-, 60-minute interval 
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. Voltage minimum/maximum 
m. Current minimum/maximum 
n. Power minimum/maximum 
o. Power Factor minimum/maximum 
p. Frequency minimum/maximum 
q. Peak Demand 


Input ranges of the MM2 shall accommodate external current transformers with ranges 
from 5/5 through 8000/5 amperes. Provide external current transformers with rating as 
indicated on the drawings. Fused potential transformers shall be internal for voltages up 
to 600 volts. For voltages above 600 volts, provide fused external potential transformers 
to measure phase-to phase and phase-to-neutral/ground voltages. 

Control power shall be capable of being supplied from the monitored incoming AC line 
without the need for a separate AC supply control circuit or from a separate remote 
power source (90 to 600V AC or 48 to 250V DC) as shown on the drawings. 

A solid-state relay KYZ pulse output shall be provided for use with a watthour pulse 
recorder or totalizer. 


IQ Power Sentinel 


ds 


Where shown on the drawings, provide a UL listed microprocessor-based Power 
Metering Module (PMM), Cutler-Hammer type IQ Power Sentinel or approved equal 
having the following specified features. The PMM shall be panel or DIN-rail mountable. 
The PMM shall be suitable for use with single-phase 120/240V or 2-phase 208Y/120V or 
480Y/277V AC systems. 


The PMM when connected via twisted pair network to a monitoring system computer, 
shall be auto-ranging and capable of providing the following information in Units, Kilo- 
units, or megaunits as applicable. 

Watts 

Present Watt Demand (5-, 10-, 15-, 30-, or 60-minute window) 

Peak Watt Demand (5-, 10-, 15-, 30-, or 60-minute window) 

Watthours 

Phase currents 

Phase and neutral voltages 

Power Factor 

Frequency 

Apparent Power Factor 

j. Reactive Power Factor 

Where shown on the drawings, provide a Breaker Interface Module II (BIM II) capable of 
displaying the following information in units, kilounits, or megaunits as applicable. 

a. Watts 

b. Present Watt Demand (5-, 10-, 15-, 30-, or 60-minute window) 

c. Peak Watt Demand (5-, 10-, 15-, 30-, or 60-minute window) 

The Breaker Interface Module shall be connected to the PMM via a twisted pair network 
and shall be capable of supplying information from up to 50 PMMs. 


Accuracy of the PMM shall be 1.0% of power and energy and +/- 0.5 of measured full 
scale for other parameters. The PMM shall be suitable for 50 or 60-cycle power systems. 


‘™ Tero aoog 


16901-13 12/02 


Alpha PSG Index [Numeric PSG Index Microsoft Word 


Fi: 


MICROPROCESSOR-BASED METERING EQUIPMENT 
SECTION 16901 


PMM communications capability shall be provided to transmit information over a local 
area network (LAN) at a 9,600 baud. The communications network shall be noise 
immune to 60-cycle power and utilize a single non-polarized shielded twisted pair of #18 
wires. 


For circuits 400 amperes and less, each PMM shall include three (3) built-in integral 
doughnut current transformers, suitable for having the load side cables passed through 
and being directly connected to the circuit breaker terminals without decreasing the code 
required bending space. 

The PMM shall be powered directly from the monitored circuit and shall not need any 


separate control power source. Integral DIP switches shall be provided for establishing 
the device address for a central monitoring system or the BIM Il. 


IQ Energy Sentinel 


1, 


Where shown on the drawings, supply a UL listed microprocessor-based Sub Metering 
Module (SMM), Cutler-Hammer type IQ Energy Sentinel or approved equal having the 
specified features. The SMM shall be available to directly attach to 400-ampere and 
below frame size Molded Case Circuit Breakers equivalent to Cutler-Hammer type 
breakers or shall be panel or DIN-rail mountable where Cutler-Hammer type breakers are 
not used. Where required for use with a circuit greater than 400A, a Universal type SMM 
for use with external current transformers shall be supplied. The SMM shall be suitable 
for use with single-phase 120/240V or 3-phase 208Y/120V or 480Y/277V AC systems 
where shown on the drawings. 


The SMM, when utilized with its associated circuit breaker and connected via twisted pair 
network to the monitoring system computer, shall be capable of providing the following 
information in units, kilounits or megaunits as applicable: 

a. Watts 

b. Present Watt Demand (5-, 10-, 15-, 30-, or 60-minute window) 

c. Peak Watt Demand (same window as Present Watt Demand) 

d. Watthours. 

Where shown on the drawings, provide a Breaker Interface Module II (BIM II) capable of 
displaying the following information in units, kilounits, or megaunits as applicable. 

a. Watts 

b. Present Watt Demand (5-, 10-, 15-, 30-, or 60-minute window) 

c. Peak Watt Demand (5-, 10-, 15-, 30-, or 60-minute window) 

The Breaker Interface Module shall be connected to the SMM via a twisted pair network 
and shall be capable of supplying information from up to 50 SMMs. 


Accuracy of the SMM shall be +/- 1% of the Breaker Frame rating through a range of 0.1 
to 1.25 of the Breaker Frame rating. The SMM shall be suitable for 60-cycle power 
systems with a Power Factor of from 90-degree lagging to 30-degree leading. 
Communications capability shall be provided to transmit information over a local area 
network (LAN) at 9,600 baud. The communications network shall be noise immune to 60- 
cycle power and utilize a non-polarized shielded twisted pair of #18 wires. 

Each SMM shall include all of the following features: 

a. When used with a Cutler-Hammer type circuit breaker 400 amperes and below frame 
size, have the same width and depth dimensions as its associated molded case 
breaker along with integral voltage stabs for mounting it directly to the circuit breaker. 
Device to include built-in neutral and communications terminals and transmit LED. 
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b. For circuits 400A and less, include three (3) built-in integral doughnut current 
transformers, suitable for having the load side cables passed through and being 
directly connected to the circuit breaker terminals without decreasing the code 
required bending space. For loads greater than 400A, provide three (8) current 
transformers. 

c. Be powered directly from the monitored circuit and shall not need any separate 
control power source. 

d. Include integral DIP switches for establishing its own address for the monitoring 
system. 


IQ Energy Sentry II 


1, 


11. 


12. 


13. 


Where shown on the drawings, supply a UL listed microprocessor-based Multi-Point 
Metering System (MPM), Cutler-Hammer type IQ Energy Sentry II or approved equal 
having the specified features. This system shalll consist of current transformers and 
meter module as described below. 

The MPM shall monitor 16 single-phase two-wire AC loads, 8 single-phase three-wire AC 
loads or 5 three-phase four-wire AC loads or any combination thereof by use of current 
sensors. 

All connections to the MPM shall be through removable plugs. 

The device shall be capable of accepting input from current sensors by connecting with 
factory installed plug connectors. 

The device shall be capable of automatically sensing the current rating of the current 
sensor. 

The device shall provide a mechanism for detecting tampering with the current sensors. 
Tamper detection shall be accessible remotely by the billing computer. 

The MPM shall be available in one of three voltage ratings: 

a. 120/208/240V AC 

b. 277/480V AC 

c. 347/600V AC 

The device shall calculate power and energy consumption in accordance with ANSI 
C12.16 metering specification and stored in non-volatile memory for forwarding to an 
intelligent system. 


The device shall store power in kW and energy in kWh for each metering point. 


. The MPM shall store energy profile information for each metering point in non-volatile 


memory. The profile time period shall be adjustable from 5 to 60 minutes. The MPM shall 
be able to save a minimum of 30 days of energy profile data for all 16 meter points on a 
15 minutes basis. 

The device shall be suitable for mounting within a panelboard or switchboard utilizing a 
dedicated mounting bracket. The MPM shall have all connections oriented towards the 
wiring gutters of the panelboard or switchboard in which it is mounted. The device may 
also be mounted or a separate enclosure. 

The MPM shall be designed so that two units can be stacked allowing all LEDs and 
address switches to be accessed while providing a total of 32 current inputs in 8 inches 
of vertical panel space. 


The MPM shall be UL and CSA listed. 
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17. 


18. 


19. 


MICROPROCESSOR-BASED METERING EQUIPMENT 
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The MPM shall have LEDs that can be easily viewed when the unit is installed to aid in 

the installation and operation of the device with the following functionality: 

a. Each current input shall have a LED that shall flash in proportion to the amount of 
power flowing in the measures circuit — 16 total. 

b. A power indication LED that shall flash to indicate that the MPM is functioning 
properly. 

c. A transmit LED that indicates that the MPM is transmitting data on the communication 
network. 

d. Areceive LED that indicates that the MPM is receiving data on the communication 
network. 


The MPM shall have rotary address switches that are easily accessible that set the unit 
address on the communication network. 


The local device network shall be interconnected with #18 gauge twisted pair shield 
cable, Belden 9463 family, in properly sized conduit (when run outside of factory 
assembled equipment) for the communication channel. The local device network shall 
support up to five (5) data lines in a “star” configuration to minimize cable routing cost. 
The network shall support up to 200 devices on the five (5) data lines without repeaters 
providing the maximum cable distance between the ends of the longest lines is less than 
10,000 feet. The cabling shall be polarity insensitive. The communication speed at the 
device level shall be a minimum of 9,600 baud. Devices shall communicate at their 
maximum baud rate regardless of the number of devices on the network. 


Multiple metering shall be networkable such that a single modem can be utilized to read 
multiple meters. 


Current Sensors shall be provided with a toroidal winding over solid core. The winding 
shall be mounted over the circuit to be monitored by inserting the load conductor through 
a hole in the center of the current transformers. The current in the load conductor shall 
be made available to an electronic monitoring device through a four-conductor cable and 
terminated with an integral plug connector. The cable shall be yellow in color so it is 
easily distinguished from other standard conductors. The current sensors shall be 
suitable for use with circuits rated 50A through 200A. Extension cables, with a length of 3 
feet and factory installed connectors shall be available for installations where the 
standard cable is too short for proper installation. The current sensors shall have 600V 
rated cable insulation and shall be UL listed with the MPM. 


The meter module, in conjunction with the current sensors shall meet accuracy 
requirements set forth in the ANSI C12.16 standard. 


H. IQ 7000 Series 


iL: 


Where indicated on the drawings, provide a digital line Advanced Power Quality Meter 

(APQM) device equal to Cutler-Hammer type IQ 7000 Series having the features and 

functions specified below. The APQM shall be UL, CSA and CUL listed, CE marked and 

also meet ANSI standard C37.90.1 for surge protection. The APQM device will also meet 

ANSI C12.20 (0.5%) energy revenue metering accuracy standard. 

a. The APQM shall be multifunction 3-phase solid-state unit with ability to connect to 
either 3-phase, 4-wire wye or 3-phase, 3-wire delta circuits. 

b. Voltage and current inputs to the meter shall conform to the following at a minimum: 
1. The APQM shall accept input of four (4) independent voltage inputs and four (4) 

independent current inputs of the stated capacity. 
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Voltage input shall be 120V AC with available option for direct connection to 
voltage circuits of up to GO0V AC without the use of potential transformers. 
Voltage input shall be optically isolated to 2500V DC. Shall meet or exceed IEEE 
37.90.1 (Surge Withstand Capability). 

Current input shall be rated for 5 amperes with a continuous input capability of 10 
amperes. 

Current inputs shall be solid U-bolt stud inputs with a 10-second overcurrent 
rating of 100 amperes and a 1-second overcurrent rating of 300 amperes. 


The APQM shall measure and report the following quantities at a minimum: 


iP 


¥. 


8. 


Voltage: both phase-to-neutral and phase-to-phase, for all three phases. Auxiliary 
voltage; phase angles for each voltage relative to each other. One cycle, 100 
millisecond and 1-second readings shall be available simultaneously. 

Current: phase A, B, C, N-measured and N-calculated; phase angles for each 
current relative to voltages. One cycle, 100 millisecond and 1-second readings 
shall be available simultaneously. 

Watts (total and per phase), vars (total and per phase), VA (total and per phase), 
Power Factor (total and per phase) and Frequency. 100 millisecond and 
1-second readings shall be available simultaneously. 


Accumulated Watthour, VA hour and var-hour; Watthour received; Watthour 
delivered. var-hourr and VA-hour reading shall be stored in each of the four (4) 
quadrants of power. 

Power demand shall be calculated using four (4) different averaging methods: 
Thermal Average, Fixed Window Average, Sliding Window Average and Predicted 
Average. Values for all averaging intervals must be available simultaneously. 

The APQM shall provide updates of all voltage and current readings at intervals of 
1-cycle, 100 milliseconds, and 1-second. Readings shall be available for both 
metering and control. All specified readings shall be made available via the 
RS-485 ports. 

The APQM shall provide time-stamped maximum and minimum readings for 
every measured parameter. 

The APQM shall provide coincident var readings for all maximum watt readings. 


Power meter shall provide the following accuracies: 


Ts 


2. 


3. 


4. 
5. 


Voltage accuracy shall be within less than 0.01% for the 1-second readings and 
less than 0.1% for the100 millisecond readings. 


Current accuracy shall be within less than 0.025% for the 1-second readings and 
less than 0.1% for the 100 millisecond readings. 


Power and energy accuracy shall be within less than 0.05% at unity PF and within 
0.06% at 0.50 PF. 


Frequency accuracy shall be within less than 0.001 Hz. 
The APQM shall meet ANSI C12.20 and IEC 687 accuracy requirements. 


The APQM shall provide multiple digital communication ports and support multiple 
open protocols. 


i 


The APQM shall include four (4) independent, digital communication ports. Each 
port shall be RS-485 architecture. Port 1 shall be user selectable as either RS- 
232 or RS-485 architecture. 
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2. Each port shall be user configurable with regard to speed, protocol, address, and 
other communications parameters. All ports shall support a maximum 
communication speed of 115k baud simultaneously. 

3. One communication port shall be configurable as either a Master or a Slave port. 
The Master configuration shall enable the unit to act as an RTU and interface with 
other Modbus devices and El I/O Modules communicating using Modbus RTU 
protocol. 

4. The APQM shall have an Ethernet port as an available option. 

The APQM shall have an internal modem as an available option. 

6. The APQM shall offer both Modbus and DNP 3.0 open protocols as standard 
configurations. All instantaneous data, logged data, event data, power quality 
analysis and waveform information shall be available using these open protocols. 

The APQM shall provide sequence of events capture and recording. 

1. The APQM shall have at least eight high-speed status inputs for capturing 
external events. 

2. All high-speed status inputs shall be monitored at a user set rate from 1 to 8 
samples per millisecond. 

3. All changes in status shall be time stamped to the nearest millisecond and placed 
in an event log with time and event label information. 

4. Event log shall enable users to recreate sequence of events involving external 
status points. 

5. High-speed status inputs shall be able to trigger waveform recording to the 
waveform log. 

6. Status inputs shall be configurable for event monitoring, pulse accumulation, or 
pulse synchronizing. 


oO 


. The APQM shall provide a separate IRIG-B input for time synchronizing to GPS time 


signal. 

1. IRIG-B input shall accept unmodulated time signal input from a standard GPS 
satellite clock. 

2. Time input shall enable time synchronizing to one millisecond and shall not be 
subject to network or other delays. 


. The APQM shall provide an external display to accommodate access to readings 


locally and/or remotely. 


1. Display shall be three-line LED format. LEDs shall be 0.56-inch size. Display 
shall include 10-character alohanumeric segment to provide legend and scaling 
information for displayed values. 

2. Display shall connect to Power Meter via RS-485 communications architecture. 
The communication channel shall be isolated at the display to avoid the 
introduction of noise. 

3. Display shall be able to be powered directly from Power Meter or from an auxiliary 
power supply. 

4. Display shall communicate with Power Meter using Modbus protocol. 


5. Display must be capable of operating over common communications channels. It 
shall be capable of being connected up to 4,000 feet from the Power Meter. 


6. Display shall be surface mounted for ease of installation. 
7. The APQM shall be capable of supporting multiple displays. 
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The APQM shall be equipped with non-volatile RAM for recording logs and 
programming information. 


1. 
7 


3. 


Memory options of 1MB, 2MB, and 4MB shall be available. 

Meter shall store historical trending data, power quality data, and waveform 
recordings in memory. 

In the event of loss of control power, data stored in memory shall be retained for 
at least 10 years. 


Memory shall be allocated to the various logging functions required. All logging 
features required shall be simultaneously available at the specified levels. 
Exercising any one feature at the specified level shall not limit exercising of any or 
all other features to their full, specified level. 

Meter shall store all programming and set-up parameters in non-volatile memory. 
In the event of loss of control power, meter programming data stored in memory 
shall be retained for at least 10 years. 


When supplied with appropriate memory option, power meter shall provide historical 
data logging for trending of measured values. 


1. 
7 


3. 


4. 


The APQM shall contain two independent data logs. 


Each historical log shall be user configurable. User may select measured 
quantities and reading intervals for each log. 


Each historical log shall record at least 170 days of data where 5 readings are 
being stored every 15 minutes. 


One of the historical logs shall be configurable for time-of-use recording. 


The APQM shall internally record and store Time-of-Use (TOU). 


i. 


The following Time-of-Use parameters must be included: 
Twenty year calendar 

Four seasons 

Twelve holidays per season 

Four TOU schedules per season. 


The APQM must display the following information in real-time when the TOU is 
enabled: 


Current month accumulations 
Previous month accumulations 
Current season accumulations 
Previous season accumulations 
Total accumulations to date 


Full four quadrant accumulations for Watthour, var-hour, VA hour and coincident 
vars during peak watt demand including maximum demand, shall be available for 
each tariff schedule, each season and for total accumulations. 


When supplied with appropriate memory option, the APQM shall provide extensive 
power quality monitoring capability. 


Is 


The APQM shall measure and record the magnitude and phase angle of all 
harmonics through the 127th for all voltages and currents. Meter shall provide 
%THD and K-Factor for all channels. 


All harmonic values shall be available through the digital communications ports in 
real time. 


The APQM shall capture and record all CBEMA quality events. 
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4. CBEMA events shall be date/time stamped to the millisecond. Entries to CBEMA 
log shall include date/time stamp, duration, and magnitude information. The 
CBEMA log shall be downloadable through the digital communications ports. 

5. The CBEMA log shall hold over 1024 events in a revolving FIFO format. 

6. The APQM shall capture and record out-of-limit conditions in a log. Entries to 
Limits log shall be made anytime a monitored quantity exceeds the user set limit 
assigned to that quantity. 

7. Entries to the Limits log shall be time stamped to the millisecond and include the 
measured quantity value and label. 

8. The Limits log shall hold over 1024 events in a revolving FIFO format. 


. When supplied with appropriate memory options, the APQM shall provide waveform 


recording to capture and record transients and quality problems on current and 

voltage waveforms. 

1. Meter shall sample waveform at a user configurable rate of 16 to 512 samples per 
cycle (60 Hz cycle). 

2. The APQM shall hold at least 96 records of waveform recording in non-volatile 

memory. Each record shall be a minimum of 8 cycles in duration at the highest 

sample rate or 64 cycles in duration at the lowest sample rate. 

Each waveform record shall include pre-event and postevent data. 

Waveforms shall be recorded with time resolution to within one (1) millisecond. 

5. A waveform record shall be taken whenever the rms value of voltage or current 
exceeds user-set limits. 

6. User shall be able to configure meter so that a waveform record shall be taken 
whenever a status change occurs on any one of the eight (8) high-speed status 
inputs. 


= 


. The APQM shall have expandable auxiliary I/O capability. This capability shall allow 


the power meter to operate as an RTU for control and data acquisition. 

1. Meter shall allow connection of external I/O modules. 

2. Up to four (4) 8 channel external I/O modules shall be capable of being powered 
directly from the power meter. An auxiliary power supply shall be available to 
power additional I/O modules if needed. 

3. External I/O modules shall be isolated from the power meter and from each other. 

4. 1/0 modules shall connect to the power meter using RS-485 communication 
architecture and shall be capable of being placed up to 4,000 feet from the power 
meter. 

5. External I/O modules shall communicate with the power meter using Modbus 
protocol. Closed protocols shall not be accepted. 

6. External output modules shall have four to eight channels each and shall allow the 
use of 0-1 mA outputs, 4-20 mA outputs, digital pulse outputs, and control relay 
outputs. 

7. External input modules shall have four to eight channels and shall allow use of 
0-1 mA inputs, 4-20 mA inputs, 0-5V DC inputs, 0-10V DC inputs, digital status 
detect inputs for status or pulse accumulation, and RTD inputs for temperature 
measurement. 

8. External I/O modules shall be able to be added to the meter after installation to 
provide upgrade capability after the initial installation is complete. Changing the 
power meter shall not be required to provide this upgrade capability. 
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9. The APQM shall record, data trend, and make available through communication 
ports all information from the external I/O modules. 
o. The APQM shall be programmable by software supplied by the meter manufacturer. 
1. Software shall have a user-friendly, Windows compatible interface. 
2. Software shall operate on Windows 95, Windows 98, or Windows NT 4.0 
operating systems. 
3. Software shall include capacity to program meter, download meter, and analyze 
downloaded data files. 
4. Software shall store all data in a ODBC compliant data base. Data based storage 
shall include all log and waveform data. 
p. The APQM shall be appropriately constructed to provide long life in abusive physical 
and electrical environments. 
1. The APQM shall be housed in an all-metal enclosure with no visible openings and 
no exposed circuit boards. 
2. Meter shall operate successfully at temperature extremes from —40 degrees C to 
+70 degrees C. 
3. The APQM shall be UL listed. 
4. The APQM shall operate with control power from 90 to 275V AC/DC. Meter shall 
have a power supply option to operate with control power of 18 to 60V DC. 


2.04 MICROPROCESSOR-BASED METERING EQUIPMENT — LOCAL NETWORK DISPLAY UNITS 
A. Breaker Interface Module II 


1. 


Where indicated on the drawings, provide a Breaker Interface Module II (BIM II) Cutler- 
Hammer type BIM II or equal. The BIM II shall be a microprocessor-based, self-contained 
device (NEMA 3R/12 faceplate) suitable for door mounting and shall perform the following 
listed functions. Each assembly shall have provisions for a communications module to 
provide for remote computer monitoring up to 7,500 feet. 


Monitor and display parameters of up to 50 circuit breakers equipped with 
microprocessor-based trip units; Cutler-Hammer type Digitrip RMS 810, 910, 1150, 
OPTIM trip units, and/or |Q energy sentinels. Communications over the local area 
network shall be 9,600 baud. There shall be separate step-up and step-down buttons to 
select specific breakers by means of a breaker address in a display window. Parameters 
locally displayed at the BIM II for each device shall also be capable of being 
communicated via twisted pair to a remote personal computer and shall include: 


Phase current 

Energy 

Present demand watts 

Peak demand watts 

Average demand current 

Cause and magnitude of trip 

Trip history 

Percent Total Harmonic Distortion (THD) for each phase 

Percent harmonic content for each phase (1st through 27th harmonic) 
Custom circuit description. 


Where applicable, the BIM II shall be capable of transmitting the following parameters to 
an upstream Cutler-Hammer PowerNet system: 
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a. Waveform analysis 
b. Power factor 
c. Breaker curves. 


LEDs shall indicate circuit breaker status - TRIPPED, OPEN, CLOSED, and NO 
RESPONSE. 


Indicate cause of trip — “Long Delay,” “Short Delay,” “Instantaneous,” “Ground,” 
“Override/Discriminator,” or “Communications Network.” 


LED shall also indicate circuit breaker high-load alarm when current exceeds 85% of 
LDPU setting for at least 40 seconds. 


The program directing the functions and trip buffer data shall be permanently stored in 
the BIM II so there is no need to reload data after an AC power loss. In addition, the 
addresses of breakers, type of devices and descriptions shall be stored in memory 
during an initial learn mode and shall be retained during an AC power loss. 


The BIM II shall have a built-in alarm relay with Form C contacts rated 10 amperes 
resistive at 277V AC for remote alarm, as well as an alarm LED. An Acknowledge/Reset 
pushbutton shall be provided to acknowledge the alarm as well as de-energize the alarm 
relay, change the alarm LED from flashing to steady on, and stop cycling the alarmed 
breakers. The alarm data shall be stored in BIM II memory and displayed whenever the 
alarm breaker address is selected. The alarm data shall be purged from memory only 
after the Acknowledge/Reset pushbutton has been depressed again after the breaker trip 
unit is reset. 


The BIM II shall be operated from 120 volt or 240 volt, single-phase input. 


The BIM II shall have a “Help” button function which shall scroll English explanations in 
the alphanumeric window for any condition or abbreviations. 


* [Provide] [Make provisions for] an addressable communication card capable of 
transmitting all data, including trip data over a compatible two-wire local area network to a 
central personal computer for storage and/or printout. Provide date and time stamping for 
all breaker operations. Reprogramming of the BIM II shall not be required when adding a 
communication module. The network shall also be capable of transmitting data in RS- 
232c format via a translator module. 


B. Advantage Central Monitoring Unit (CMU) 


il 


Where shown on the drawing, provide a Cutler-Hammer type Advantage Central 
Monitoring Unit (CMU) or approved equal. The CMU shall be a microprocessor-based, 
self-contained device (NEMA 3R/12 faceplate) suitable for door mounting and shall 
perform the following listed functions. Each assembly shall have provisions for a 
communications module to provide for remote computer monitoring up to 7,500 feet. 


Monitoring and display parameters of up to 99 Cutler-Hammer type Advantage starters or 
contactors equipped with product operated network interface card (PONI), or Cutler- 
Hammer type IQ 500 solid-state overload relays. Communications over the local area 
network shall be 9,600 baud. Parameters locally displayed at the CMU for each starter 
and overload relay shall also be capable of being communicated via twisted pair to a 
remote personal computer. Information displayed at the CMU shall include the following: 
a. Status —- ON, OFF, TRIPPED, NO RESPONSE 


b. Standard address 


* Note to Spec. Writer — Select one 
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Three-phase current 

Control voltage 

Overload condition (alarm) 

Cause of device trip 

Operations count 

Run time 

Set points 

Starter description and identification. 


When used with the remote communications option, the CMU shall pass data to a 
computer from Advantage starters, contactor, and overload relays — |Q 500. The master 
or the host network’s baud rate (speed of upper network passing data to a computer) 
shall be independent of the CMU’s subnetwork baud rate. The master or host network’s 
baud rate shall be established via the IPONI communications module, while the CMU’s 
subnetwork baud rate shall be switch selectable on the rear of the CMU. 


The program directing the functions of the CMU shall be permanently stored in the CMU. 
There shall be no need to reload data after AC power loss. 


The addresses, types of devices and descriptions shall be stored in memory during the 
learn mode and shall also be retained throughout a power loss. Unless there has been a 
change, it shall not be necessary to re-enter the learn mode after a power loss. 


CMU shall have an 8-digit alphanumeric display to monitor active data, trip data or set 
points which are available from the individual Motor Control devices. CMU shall have 
three (8) LEDs to indicate which group of data is being displayed, as selected through 
membrane-type alphanumeric pushbuttons by the user. CMU shall have a 2-digit 
alphanumeric display to indicate the address of the control device for which data is being 
displayed. CMU shall have membrane-type pushbuttons to allow the user to step-up or 
down to select the control device to be displayed. CMU shall have two additional LEDs at 
the top of the CMU to indicate that the CMU is operational and when there is an “alarm” 
status on one of the motor control devices. CMU shall have an Acknowledge/Reset 
membrane-type pushbutton to permit the user to reset the CMU following a motor control 
device trip. 


The CMU shall be operated from 120 volt, single-phase input. 

The CMU shall have a “Help” button function, which shall scroll English explanations in 
the alphanumeric window for any condition or abbreviations. 

Provide data and time-stamping for all starter/contactor operations. Reprogramming of 
the CMU shall not be required when adding a communication module. 

[Provide] [Make provisions for] an addressable communication card capable of 
transmitting all data, including trip data over a compatible two-wire, local area network to 
a central personal computer for storage and or printout. The network shall also be 
capable of transmitting data in RS-232c format via a translator module. 


Ses O60 


2.05 TEMPERATURE MONITORING EQUIPMENT 


A. Universal RTD Module 
1. 


Where indicated on the drawings, provide an electronic Universal Resistance 
Temperature Detector Module (URTDM) for use with associated Motor Protective Relay 


* Note to Spec. Writer — Select one 
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(MPR) or as a stand-alone device to monitor motor temperature. The URTDM shall be 
equal to Cutler-Hammer Universal RTD module having the following specified features 
and functions. The URTDM shall be UL recognized, CSA certified and also meet 
appropriate ANSI standards. 


The URTDM shall be capable of monitoring RTDs of the 3-lead type or 2-lead type as 
provided by the motor manufacturer. The URTDM shall be capable of monitoring up to 
eleven (11) RTD inputs of four (4) function groups as follows: six (6) for motor windings, 
two (2) for motor bearings, two (2) for load bearings and one (1) auxiliary input. The 
URTDM shall be field DIP switch programmable to accept any of the following types of 
RTD inputs: 

a. 10-ohm copper 

b. 100-ohm platinum 

c. 100-ohm nickel 

d. 120-ohm nickel. 

It shall be possible to field select a different type RTD for each of the four function groups. 


The URTDM shall operate from 120V AC power (+15%, -15%), 50 Hz or 60 Hz. Power 
consumption with communication card shall be 7 volt-amperes. Provide appropriate 
control power transformer when URTDM is located in motor starter assembly or 
appropriate 120 volt circuit when located at the motor. 


The URTDM shall be suitable for location at the MPR or at the motor as indicated on the 
drawings. The URTDM module, when located at the motor, shall be capable of 
transmitting all temperature information to the MPR over 3 conductor shielded cable up to 
a maximum distance of 2,000 feet or via a fiber-optic link up to a maximum distance of 
400 feet. The Contractor shall provide shielded cable or fiber-optic link, as shown on the 
drawings, or as recommended by the manufacturer. 


The URTDM shall be suitable for operating temperatures from 0 to 70 degrees C and 
suitable for humidity of 0 to 95% RH non-condensing. It shall be ina NEMA 1 enclosure 
approximately 8 inches by 5 inches by 2 inches without communication module. 


When the drawings indicate the URTDM is utilized for monitoring temperature only, 
without an MPR device, a communication module shall be supplied which jacks into the 
URTDM and shall be capable of communicating temperature information up to 10,000 
feet over a twisted pair network to a remote master control station. 


B. Analog Input Module 


1. 


2. 


Where indicated on the drawings, provide an Analog Input Module (AIM), to monitor 
customer utility information. 


The AIM shall monitor signals from primary measurement devices such as gas and 
water flow transducers, pulse output contacts, BTU and steam flow meters, temperature 
and pressure sensors, equipment run-time meters and other devices. 


The AIM shall be capable of monitoring 0-20 mA or 4-20 mA transducer signals, output 
pulse counts and run-time hours. The device shall scale, identify units, perform BTU 
calculations and track run-time hours within the unit. 


The AIM shall be equipped with (32) input channels and (2) output relays, which can be 
controlled through the facility’s computer monitoring and control system. 

The unit shall be equipped with a 24 VA power supply for powering the unit, as well as the 
digital inputs and 0-20 mA and 4-20 mA transducers. The power supply shall have a 100- 
240V AC (auto-ranging) input, and a 24V DC output. 
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6. The AIM shall have a built-in communications card, capable of communicating via a 
twisted pair network. Multiple AIM devices shall be capable of being daisy-chained 
together on the network. 


7. The AIM shall be housed in a NEMA 1 enclosure, suitable for wall mounting. 
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